Summary. Tissue levels of cyclic AMP were measured in rat corpora lutea at various times after administration of LH in vitro and in vivo. In-vitro addition of LH produced more pronounced accumulation of cyclic AMP in very young corpora lutea (1-day-old) than in the older corpora lutea (3-and 7-day-old). When LH was administered in vivo the highest accumulation of cyclic AMP was seen in the older corpora lutea (7-and 3-day-old).
Introduction
It now seems clear that the cyclic AMP (cAMP) system is involved in the stimulation by LH of steroidogenesis both in the ovary and in the testis (Marsh, 1975) . Discrepancies exist, however, in many experimental systems between the amount of the trophic hormone required to stimulate steroid production, i.e. the sensitivity to the hormone, and that required to produce a detectable increase in cAMP levels in the gonad (Mendelson, Dufau & Catt, 1975; Marsh, 1975) . More information is therefore needed concerning changes of cAMP levels in the gonads under various experimental conditions.
The effect of LH on cAMP production by rat corpora lutea (CL) in vitro was first studied by Mason, Schaffer & Toomey (1973) and Lamprecht, Zor, Tsafriri & Lindner (1973) , who found that the effect of LH on cAMP accumulation in CL of pregnant and pseudopregnant rats was markedly less than in simultaneously incubated ovaries of prepubertal rats. Mason et al (1973) found no effect at all by LH in many of their experiments with CL of pregnant or pseudopregnant rats, particularly when older CL were used. A systematic study was then undertaken in this laboratory with isolated CL of different ages from PMSG-treated immature rats (Herlitz, Hamberger, Rosberg & Ahrén, 1974 (Midgley, Zeleznik, Rajaniemi, Richards & Reichert, 1974; Lee, Tateishi, Ryan & Jiang, 1975 (Midgley et al, 1974; Lee et al, 1975) .
In (Herlitz, Koch, Khan & Ahrén, 1976) . The life span of these CL is 10-12 days. The CL were isolated between 10:00 and 13 :00 h from 31-, 33-and 37-day-old rats and were designated as 1-, 3-and 7-day-old CL, respectively.
Experimental procedure
In-vitro experiments. The rats were killed by cervical dislocation and the ovaries were excised, dissected free from adhering fat and transferred to ice-chilled saline (9 g NaCl/1). The CL were isolated by dissection under a stereomicroscope; 3-5 CL were weighed on a torsion balance and transferred to flasks containing 1 ml Krebs-Ringer-bicarbonate buffer (Umbreit, Burris & Stauffer, 1964 ) containing 1-25 mM-calcium and 5-5 mM-glucose, and preincubated for 30 min at 37°C under a gas phase of 95% 02 and 5% C02. After preincubation, the CL were transferred to new incubation flasks with or without LH (NIH-LH-B9, 10 pg/ml), and the incubation was continued for various periods of time. At the end of incubation the CL were homogenized in 2 ml 5% TCA and analysed as described later.
In-vivo experiments. The rats were anaesthetized with a single i.p. injection of pentobarbitone sodium (Mebumal: ACO), 4 mg/100 g body weight, dissolved in 0-5 ml saline. LH (NIH-LH-S18, 5 pg/rat) dissolved in 0-25 ml saline was given i.v. into the tail vein. The ovaries were excised after various periods and transferred to ice-chilled saline. The CL were isolated and immediately frozen on solid C02 and kept frozen until analysed for cAMP content.
A nalytical procedure After thawing, the CL were homogenized in 2 ml 5% trichloroacetic acid. The protein content of the homogenate was determined as described by Lowry, Rosebrough, Farr & Randall (1951) , and the cAMP content was determined according to Gilman (1970) , l3H]cAMP was purchased from New England Nuclear, Boston, Massachusetts, U.S.A. All other chemicals (analytical grade) were purchased from Sigma Ltd or Merck Co.
Phosphodiesterase determinations
In a separate series of experiments cAMP-phosphodiesterase activity of CL was determined using basically the method described by Pöch (1971) . In these experiments the rats were killed by cervical dislocation, and all CL from individual rats were homogenized in 2 ml 100 mM-Tris-HCl. The After LH injection in vivo, cAMP concentrations were highest in the 7-day-old CL for which the maximal values after hormonal stimulation were 4-5 times higher than that in the 1-day-old CL (Text- fig. 2 ). There were small differences in the pattern of cAMP accumulation between CL of different ages, but these differences were smaller than those obtained when the hormone was added in vitro.
Basal levels of cAMP in 1-, 3-and 7-day-old CL, i.e. the levels immediately after dissection from control rats, were 103 ± 2-5, 42 + 4-4 and 21 + 3 pmol/mg protein respectively. This small difference in basal levels of cAMP with the age of CL is in accordance with previous findings (Ähren, Herlitz, Janson, Khan & Rosberg, 1977) .
No differences were seen in phosphodiesterase activities between corpora lutea of different ages (Table 1) . 
Discussion
Our findings that the administration of LH in vivo has more marked effect on cAMP accumulation in 7-day-old and 3-day-old CL than in 1-day-old CL is consistent with the marked increase in LH receptors in older CL (Midgley et al, 1974; Lee et al, 1975) The pattern of the in-vitro effect of LH on cAMP accumulation in CL of different ages was basically the same as that reported by Herlitz et al. (1974) , i.e. the most marked response was in the young CL (1-and 3-day-old). A drastic difference therefore exists not only in relation to the above-mentioned studies on receptor development and LH-stimulated adenylate cyclase but also in relation to the in-vivo effect on cAMP accumulation. The reason for this clear difference in pattern between the in-vivo and in-vitro effect of LH on cAMP accumulation in CL of different ages is not clear, but several possibilities exist and must be experimentally tested. One possibility to explain the small effect of LH in vitro on the older CL is that phosphodiesterase activity might be more active in older than in younger CL and that phosphodiesterase activity might be more important for the accumulation of cAMP under in-vitro than under in-vivo conditions. There are, in fact, studies on bovine corpora lutea indicating higher phosphodiesterase activity in older than in younger CL collected during various phases of the oestrous cycle (Stansfield, Home & Wilkinson, 1971) . A preliminary study in this laboratory also indicated slightly increasing phosphodiesterase activity with increasing CL age in pseudopregnant rats (Khan, Rosberg, Herlitz & Ahrén, 1975 (Bassett, 1943) . Niswender, Reimers, Diekman & Nett (1976) A third possibility which cannot be entirely excluded is that the small effect of LH in vitro on the older CL might be a consequence of the mere increase in size and morphological change in structure of CL with development. The newly formed CL in our PMSG-treated rats has a weight of about 0-4 mg while the 6-7-day-old CL has a weight of about 1-2 mg (Herlitz et al, 1974) . The structure is also more compact in the mature CL than in the newly formed CL (Bassett, 1943) . It might therefore be that penetration of substances (substrates, 02, LH) from the incubation medium to the central parts of the CL is less effective in the older CL.
One special aspect has to be taken into consideration when interpreting the accumulation of cAMP in a tissue after hormonal stimulation, namely the possibility of release to the incubation medium or the blood stream during the experiment. In-vitro studies with various compartments of the rat ovary demonstrated a relatively low release of cAMP from isolated CL (Herlitz et al, 1974) in comparison to isolated prepubertal ovaries and isolated follicles (Nilsson, Rosberg & Ahrén, 1974) . The release of cAMP in vivo to the ovarian venous blood after LH stimulation has only been studied with the follicular-phase rabbit ovary (Selstam, Janson & Edén, 1976) . It is, however, possible that the very young CL, which has been reported to have dilated and leaky capillaries (Bassett, 1943) , releases considerable amounts of cAMP to the blood'stream, resulting in low accumulation in the tissue compared to events in vitro.
Further studies are necessary to establish if any of the above mentioned possibilities can explain the difference seen in the present experiment between the effects of LH in vivo and in vitro. This difference has, however, to be taken into consideration when evaluating future experiments with CL in vitro.
